Up until a few years ago, researchers thought that realizing quantum technologies would mean harnessing the most difficult-to-tame properties of the quantum world. For example, 'entanglement', the phenomenon referred to by Einstein as spooky-action-at-a-distance, was thought to be the resource required to run a quantum computer. This presents a challenge. In a laboratory setting, entanglement can be protected with near ideal conditions. Outside the lab, however, entanglement is fragile and transient.
But now researchers realize that entanglement may not always be necessary. In the past few years, scientists have discovered examples of technologies that seem to gain a quantum advantage without entanglement.
Researchers are left with the open question

What is the resource that allows quantum computers to do better than their classical counterparts?
A prominent candidate was Quantum discord, a far more robust form of quantum correlations. Quantum discord has been shown to be present in many systems, surviving within systems so noisy that entanglement cannot possible survive. This has consequently made some scientists skeptical that it could be useful. After all, one reasons, we expect quantum effects to be fragile, surely a property as ubiquitous as discord would be sufficient for us to see such effects. There is after all, rarely, a free lunch.
To understand what discordant correlations actually are, the team at Singapore viewed discord through the unique lens of the 1962 James Bond movie, 'Dr. No'. Here, James Bond stuck a small piece hair across a door and its doorframe. When the door is opened, the hair falls to the floor. An unsuspecting perpetrator has unwittingly communicated to Bond their rather unscrupulous action. The Bond hair trick demonstrates the power of knowledge; by knowing how a system is initially configured (the location of hair), one can gain information about actions that have affected the system (opening the door).
What if the position of Bond's hair was quantum, and Bond possessed a quantum replica of this state? Can Bond gain additional information about how a system is manipulated, by story his replica in quantum memory, and comparing it with the system 'quantum mechanically'? The motivation for exploring this question is more fundamental than catching a snooping spy. Any knowledge only accessible by quantum processing is by definition, a resource that only a quantum computer can take advantage of.
New research at Singapore proved that quantum discord is exactly such a resource. Such knowledge is lost to anyone without a quantum processor, such that they had to convert their memory into a classical state by measuring it and writing it down on a piece of paper. However, someone armed with quantum memory, and quantum processing, can retrieve the hidden knowledge.
The ANU team confirmed this idea by preparing two lasers that contains sufficient noise that all entangled was destroyed, but not so much as to destroy all discord. Physicists five years ago would have assumed such a system was completely classical, and could not be of use to quantum information processing. Yet, by implementing recipe developed in Singapore, they showed that the discord within this system was already enough to bestow quantum computers an advantage in extracting encoded information.
Researchers are now looking for other tasks that may be enhanced by quantum discord. The hope is that the robust nature of discord could prove an easier path to future quantum technologies than entanglement. If so, then knowledge is indeed the power, the more you can know, the more you can do.
The full paper can be accessed via: http://www.nature.com/nphys/journal/v8/n9/full/nphys2376.html For NUS staffs and students, you can access to the full paper via: http://www.nature.com.libproxy1.nus.edu.sg/nphys/journal/v8/n9/full/nphys2376.html
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Additional article for your reading pleasure: http://www.quantumlah.org/highlight/120807_discord_papers.php
